INTRODUCTION
A technology program is strengthened when it draws upon industrial (small and large) and academic communities. In most cases, new capabilities and new infrastructure get developed. The Earth-Sun System Technology Office (ESTO) works with industry (small and large), academia, NASA centers, and other government laboratories to develop technology [1] . ESTO has long been involved in SBIR & STTR programs, but for the first time it is involved in Phase 3 projects. This paper provides a summary of 1 U.S. Government work not protected by U.S. copyright. 2 IEEEAC Panel 14.08, paper #4, Version 3, Updated February 2, 2005 SBIR/STTR programs, a few examples of successes to date, and summarizes a recent experiment in Phase 3 projects.
SBIR PROGRAM
Established by U.S. Congress, the primary goal of the Small Business Innovation Research SBIR [2] program is to increase opportunities for smaller firms to participate in government research and technology. Each July NASA issues its annual SBIR and STTR solicitations. The Solicitation period is open for approximately two months and winners are announced about three months after its closing. The information of solicitation and schedule is available at the web site (sbir.nasa.gov). The programs have three phases: Phase 1 contracts last for 6 months with a maximum value of $70,000 for SBIR and $100,000 and 1 year for STTR. The Phase 1 awards provides an opportunity to establish the feasibility and technical merit of a proposed innovation.
Phase 2 allows the most promising of the Phase 1 projects to continue to develop. Selection criteria for Phase 2 include scientific and technical merit, expected value to NASA, and commercial potential. Both SBIR and STTR phase contracts are usually for a period of 2 years with maximum funding of $600K. After the solicitation is closed, it takes about three months to evaluate and select the winners. During the evaluation process, NASA researchers and engineers, working in the appropriate area of technology, apply a uniform set of criteria and procedures based on evaluation factors and other requirements found in the solicitation. Each NASA field center prepares its priority ranking of the proposals recommended for awards by reviewers. The SBIR/STTR Source Selection Official at NASA Headquarters selects proposal for contract negotiations. A similar process is followed for Phase 2 selection. The following tables summarize the solicitation from the last 2 years for the former Earth Science Enterprise. The first column of the tables shows the topics and subtopics, the second column shows the number of proposal received in each subtopics, and the last two column show the awards given out for Phase 1 and Phase 2 respectively. 
PHASE 3 PROCESS
In 
A Very Low Power, Highly-Integrated
Multichannel Scaler; ASRC Aerospace Corporation In SBIR Phase-II, ASRC developed a highly integrated photon counting system called Advanced Photon Counting System (APCS). This technology was immediately incorporated into the GSFC ER-2 Cloud Physics Lidar (CPL) instrument, and has performed flawlessly. In Phase 3, ASRC will package the new data system into a flight-ready architecture for use in an advanced airborne Doppler lidar system now under development at NASA Goddard Space Flight Center.
High-Power, Single-Frequency UV Laser
Transmitter; Lite Cycles, Inc. Lite Cycles, Inc. developed a high-power diodepumped frequency tripled Nd:YAG laser transmitter in support of NASA's on-going efforts in Direct Detection Doppler Lidar. In Phase 3 Lite Cycles will finalize work on the injection seeding for the laser, as well as to pursue extensive testing (including environmental) of the laser system and accompanying electronics. The laser will be ready for installation in an airborne Doppler lidar instrument now under development at GSFC.
349-nm Source for Direct Detection
Measurement of Winds; Q-Peak, Inc. This SBIR Phase 2 project focused on the development of new techniques and technologies required to frequency stabilize solid-state pulsed lasers with very high precision. Stable single frequency lasers are required for many future NASA lidar applications including the global measurement of Tropospheric Winds.
After the completion of Phase 3, t 3 he laser will be delivered to NASA to be tested in field lidar operation in the Goddard Lidar Observatory for Winds (GLOW) GLOW is a field deployable mobile Doppler lidar and also serves as a testbed for direct detection Doppler lidar technologies. The laser performance will be evaluated in lidar measurements of wind profiles in the troposphere and stratosphere.
It is expected that further developments based on this technology could be used in future air and spaceborne Doppler wind lidar programs.
A Compact Modular Airborne DIAL Sensor
for Ozone Measurements; Science & Engineering Services, Inc. SESI, Inc. developed a compact Ce:LiCAF UV laser pumped by a diode-pumped Nd:YLF frequency quadrupled laser to provide 0.3 to 1mJ energy at 1kHz over the 285-315nm tunable range. This laser transmitter will be suitable for both UAV or piloted aircraft for accurate measurement of Ozone profiles up to 20 km altitude with a good spatial resolution, vertical resolution variable from 0.05 to 1 km, and 35 to 50 km horizontal resolution. In Phase 3, SESI, Inc. will integrate this laser transmitter with a telescope, detection optics and waveform digitizers in a configuration that could be integrated into a UAV or piloted aircraft and could be operated autonomously. 
Full Spectropolarimetric Vaidation and

